Induction and spread of epileptic activity was studied in the buccal ganglia of Helix pomatia used as model nervous system. Epileptic activity was induced by application of epileptogenic drugs. With increasing epileptogenicity, i.e. increasing concentration of an epileptogenic drug, typical epileptic depolarizations (PDS) appeared first in the identified neuron B3 and subsequently in neurons B1 and B2. At high concentrations of the drugs large numbers of neurons generated epileptic activity. PDS were found to be primarily synchronized within the networks of electrically coupled neurons. Comparing the activities in the different networks, they were independent from one another and thus corresponded to multi-focal seizure activities in man. In the identified neuron B4 no PDS were recorded. Processes are described which are anti-epileptic and epileptogenic in effect. Thus, with enduring application of the drugs, epileptic activity decreased slowly during several hours. With repeated applications of the drugs, i.e. when there were intervals of wash-out of the drugs, epileptic activity could be increased. Comparing the activity of epileptic neurons with that of non-epileptic ones, nonepileptic neurons became progressively coupled to the epileptic rhythms. This coupling increased during up to one day. It could indicate first steps in the establishment of a generator of epileptic activity in nervous systems.
INTRODUCTION

Epileptic
seizures are based on typical neuronal depolarizations referred to as paroxysmal depolarization shifts (PDS; GOLDENSOHN & PURPURA, 1963; MATSUMOTO & AJMONE-MARSAN, 1964 , 1987; ALTRUP et al., 1990) , it is of special interest to find out which type of neuron generates epileptic activity and which pathways are used with respect to neuronal synchronization. Furthermore, interactions between physiological rhythms of activities (food uptake activity) and epileptic activity are studied. In this respect, the influence of epileptic neurons on non-epileptic cells can provide insights into mechanisms by which focal epileptic activity is established in brains.
METHODS
The buccal ganglia were isolated from the animal and kept in an experimental chamber continuously perfused with a 'Ringer'-solution (NaCI: 130; KCI: 4.5; CaC'2: 9; Tris-Cl: 5 mmol/1) thermostabilized at 20°C and pH adjusted to between 7.35 and 7.45. Several identified neurons (mostly neurons B 1 to B4) were recorded intracellularly. Field potentials were recorded from the stumps of the nerves of the buccal ganglia. Epileptic activity was induced by bath application of pentylenetetrazol (10 to 60 mmol/1) or etomidate (0.1 to 1.5 mmol/1). In some experiments, one buccal ganglion was superfused with a solution containing an epileptogenic drug and the other ganglion was superfused with the `Ringer'-solution without the drug. The border between drug-treated and untreated tissue was directed to the middle part of the commissure.
No proteolytic enzymes were used to soften the connective tissue for microelectrode impalement, since this procedure affected synaptic (ALTRUP et al., 1980) as well as epileptic activities. The rigid inner capsule of connective tissue was left intact to maintain ganglionic integrity. The applied techniques are described in more detail elsewhere (cf. ALTRUP et al., 1990) .
RESUI,TS AND DISCUSSION
Establishment of focal epileptic activity in the isolated buccal ganglia Spontaneous bioelectric activity in isolated buccal ganglia resulted from activities in a pre-motor network of neurons which regularly evoked synaptic potentials in efferent neurons under the present experimental conditions. The network induced synchronous inhibitions and/or excitations differential for neurons B1 I to B4 ( fig. 1 ). The activities corresponded to the in-vivo rhythms of food ingestion and were evoked by a 'feeding generator', whose composing neurons are not yet identified in Helix pomatia. As highest amplitudes of the synaptic
